Coronal plane Fractures of the femoral condyle are known as Hoffa fractures. Although isolated posterior Hoffa fractures of medial femoral condyle have been rarely reported, no reports are available regarding the anterior fracture of this type. Here, we report a large isolated anterior osteoarticular fracture of the medial femoral condyle. Case Presentation: A 16 -year -old girl with a traumatic open joint injury of the right knee caused by a car -to -pedestrian accident was referred to our emergency department for further evaluation. A physical examination of the knee revealed effusion and limited knee range of motion. While no obvious fracture was detectable on plain radiographs of the knee, a large anterior osteoarticular fracture of the medial femoral condyle was observed in computed tomography (CT), which was detached from the medial condyle. The fracture was managed with open reduction and internal fixation. Eight weeks after the surgery, the patient retrieved the full knee motions and the complete union of the fracture was observed. No complication was reported by the patient at a follow-up period of 12 months. Conclusions: In cases with knee tenderness and/or effusion and normal plain radiographs, whenever there is a discrepancy between plain radiographs and clinical symptoms of the patient, a further evaluation of the knee with a CT scan and/or MRI is necessary to avoid missing a Hoffa fracture, which could be successfully treated if timely diagnosed.
Introduction
Fractures of the femoral condyle in the coronal plane are commonly addressed as Hoffa fractures (1) . Based on AO/OTA classification, these fractures are further categorized into three subtypes including anterior and lateral flake fractures (B3.1), unicondylar posterior (B3.2), and bicondylar posterior (B3.3) (2) .
Although isolated types of B3.2 and B3. 3 are extremely rare and not extensively studied, few reports of these fractures are available in the orthopedic literature (3) (4) (5) (6) . However, to the best of our knowledge, no report is available regarding the isolated anterior osteoarticular fracture of the medial femoral condyle (type B3.1).
These fractures are intra -articular and demand timely anatomic reduction and internal fixation at the earliest opportunity. Reports of such injuries are highly valuable to understand the mechanism of injury, optimize the surgical approach, and improve the outcome of the treatment (7) .
Here we report a case of large isolated anterior osteoar-ticular fracture of the medial femoral condyle for the first time in the literature and describe our therapeutic approach and the patient's outcome.
Case Presentation
A 16 -year -old girl with a traumatic open joint injury of the right knee caused by a car -to -pedestrian accident, which was suspicious of fracture based on the plain radiographs, was admitted to our emergency department for further evaluation.
Clinical examinations of the patient revealed a painful swollen right knee with a lacerated wound of nearly 6 cm located longitudinally at the anteromedial aspect of the knee joint, accessing the joint by tearing of medial retinaculum, capsule, and synovium. The range of knee movements was restricted. No sign of neurovascular deficit or increased compartment pressure was present.
Considering the results of clinical examinations and inadequacy of plain radiographs for the definitive evalua-Copyright © 2018, Shafa Orthopedic Journal. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited tion of injury, we decided to assess the injury further using computed tomography (CT) scanning. In the CT scan, a large anterior osteoarticular fracture was observed in the medial femoral condyle of the patient's knee ( Figure 1 ). A medial knee arthrotomy was planned for the patient. In this respect, under tourniquet and regional anesthesia and in the supine position, the stability of the knee was examined physically. After assuring that the knee is stable, the wound was meticulously debrided and extended proximally. Then, the prepatellar fat pad was incised longitudinally to expose the fracture site. Thereafter, the fracture pattern was intra-operatively assessed, revealing a large anterior osteoarticular fracture of 4 × 1.5 × 8 cm, completely detached from the anterior aspect of the medial condyle of the distal femur. The extensor mechanism, except its internal retinaculum, was intact. The fractured segment was superiorly migrated from its bed and considered as completely unstable. Therefore, it was reduced and fixed securely with one buttress screw (4.5 mm cortical screw with metal washer) and three lag screws (4 mm cancellous screws). All screws were inserted in the metaphyseal area and out of the articular surface ( Figure 2 ). We did not no-tice any other associated lesion in the direct evaluation of the whole knee. The physical examination confirmed the knee stability after the operation. Then, the prepatellar fat pad, synovium, medial retinaculum, subcutaneous tissue, and skin were sutured separately and the capsule was left open. The whole irrigation was carried out with 9 L of normal saline. After dressing the wound, a long leg splint was applied for 6 weeks, with the knee positioned at 15°o f flexion. The knee range of movements started after the surgery. Touchdown weight -bearing using two crutches started after the operation as much as tolerated. Keflin (1 gm q6h IV) continued for 48 hours from admission. Full weight -bearing was allowed 6 weeks after the operation. The first visit of the patient was two weeks after the operation. The later visits were performed monthly for the first three months and every three months afterward. In each visit, knee ROM, effusion, pain, and tenderness were checked and recorded and appropriate rehabilitation programs were ordered. Follow -up radiographs of week 8 showed complete union without any displacement of the fracture. Moreover, the full range of knee motions without any pain or difficulty was observed in the physical examination. At the last visit (12 months after the surgery), no sign of avascular necrosis was seen in the fractured segment of the knee. Moreover, no sign of degenerative joint disease was present in the knee radiographs.
Discussion
The isolated Hoffa fracture is an infrequent injury of the femoral condyle and few reports are available. Lateral condyle involvement is more frequent (7) . Gavaskar (4) . The majority of the reported isolated Hoffa fractures of medial femoral condyle emerge at the posterior aspect of the condyle and to the best of our knowledge, no case of isolated Hoffa fracture of the anterior aspect of the medial condyle has been reported so far. Mabry et al. reported an impaction fracture of the anterior aspect of the medial femoral condyle, which accompanied partial tear of the left anterior cruciate ligament and was managed conservatively (10) .
Here, we reported a case of isolated Hoffa fracture of the anterior aspect of medial condyle that was successfully managed with open reduction and internal fixation surgery.
Hoffa fractures are difficult to diagnose on plain radiographs and they are easily overlooked. The diagnosis often requires strong clinical suspicion, with respect to the mechanism of injury and physical examination (7) . Thus, reports of such rare entities are of considerable value to further explore the characteristics of this injury and optimize its treatment. In our case, we detected the Hoffa fracture accidentally on CT scan, while we were suspicious of other fractures on the plain radiographs.
The CT scan is an invaluable imaging modality to detect such fractures and is recommended in all knee injuries suspected of occult fractures. In patients with normal plain radiographs and knee joint effusion or subtle instability in coronal or frontal knee axis, CT scan should be performed for further study of the injury (11) . Moreover, magnetic resonance imaging (MRI) can reveal a hypointense fracture line of coronal orientation with adjacent bone marrow edema on fluid -sensitive sequences (7) .
The aim of the treatment is to reach anatomical reduction and rigid fixation, which is obtained with the surgical approach (11) . Since these fractures are susceptible to displacement on flexion of the knee and axial loading, nonoperative management usually associates with poor outcomes, even in non -displaced fractures (12) . However, favorable results of conservative treatment have been reported in the management of non -displaced Hoffa fracture (13) . We managed the injury by open reduction and internal fixation with screws as buttress and lag modes in the metaphyseal area of the fracture segment, which proved to be successful at a follow -up period of 12 months. With this approach, we were able to start the rehabilitation process right after the operation that achieved full knee movements with no complications until the latest follow -up session.
In conclusion, we recommend complete physical and radiographic examination of the knee (AP, lateral and oblique views) and nearby structures in patients with knee trauma, especially in the presence of tenderness and/or knee effusion with normal plain radiographs and whenever there is a discrepancy between plain radiographs and clinical symptoms of the patient. In such cases, further evaluation of the knee with a CT scan and/or MRI is necessary to avoid missing a Hoffa fracture, which could be successfully treated if timely diagnosed.
